]. We study some topologic properties of this space and obtain some inclusion relations.
Introduction
Throughout this work, N; R and C denote the set of positive integers, real numbers and complex numbers, respectively. For some properties of sequences, we refer to [4; 8] :
For 1 p < 1, the Cesàro sequence space is de…ned by 
:
This space was …rst introduced by Shiue [14] : It is very useful in the theory of matrix operators and others. Later, many authors studied this space [see 1; 5; 11; 13] : Let (E; k k) be a Banach space. The Lorentz sequence space l(p; q; E) (or l p;q (E)) for 1 p; q 1 is the collection of all sequences fa i g 2 c 0 (E) such that
f or 1 p < 1; 1 q < 1
is …nite, where a (i) is non-increasing rearrangement of fka i kg (We can interpret that the decreasing rearrangement a (i) is obtained by rearranging fka i kg in decreasing order). This space was introduced by Miyazaki in [9] and examined comprehensively by Kato in [3] (see also [6; 7] ):
A weight sequence v = fv(i)g is a positive decreasing sequence such that v(1) = 1; lim i!1 v(i) = 0 and lim i!1 V (i) = 1; where
Popa [12] de…ned the generalized Lorentz sequence space d(v; p) for 0 < p < 1 as follows
where ranges over all permutations of the positive integers and v = fv(i)g is a weight sequence. It is know that d(v; p) c 0 and hence for each x 2 d(v; p) there exists a non-increasing rearrangement fx g = fx i g of x and
(see [10; 12] ). Let (X; k k) be a Banach space and v = fv(k)g be a weight sequence. We introduce the vector-valued Cesáro summable generalized Lorentz sequence space
is non-increasing rearrangement of fkx n kg. We shall need the following lemmas. [2] ). Let fa i g 1 i n and fb i g 1 i n be two sequences of positive numbers. Then we have X
Lemma 1. (Hardy, Littlewood and Pólya
where fa i g is the non-increasing rearrangements of sequence fa i g 1 i n and fb i g and f b i g are the non-increasing and non-decreasing rearrangements of sequence fb i g 1 i n , respectively.
o be an X valued double sequence such that
= 0 for each 2 N and let fx i g be an X valued sequence such that
where x (i) and
are the non-increasing rearrangements of fkx i kg
Since v is non-increasing, the non-increasing rearrangements of v is itself. Thus, using the inequality
where D = max 1; 2 p 1 . Here x (n) ; y (n) and x (n) + y (n) denote the non-increasing rearrangements of the sequences fkx n kg ; fky n kg and fkx n + y n kg, respectively. Let 2 K: Hence we get
where x (n) denotes the non-increasing rearrangements of fkx n kg.
Proof. It is clear that k0k C;v;p = 0. Let kxk C;v;p = 0. Then we have
x (n) = 0 for all k 2 N: Hence we get x (n) = 0 for all n 2 N and so x = 0:
Since weight sequence v is decreasing, the non-increasing rearrangements of v is itself. Thus, using the inequality
Lemma 1, we have
where x (n) ; y (n) and x (n) + y (n) denote the non-increasing rearrangements of fkx n kg ; fky n kg and fkx n + y n kg, respectively.
Let be an element in K and let x be a vector in
Hence we have
Theorem 3. The space C 1 [d(v; p)] for 1 p < 1 is complete with respect to its norm.
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Proof. Let x (s)
be an arbitrary Cauchy sequence in
for all s 2 N: Then we have
where
Hence we obtain lim s;t!1 x (s)
s;t (n) = 0 for each n 2 N and so n x (s) n o ; for a …xed n 2 N; is a Cauchy sequence in X:
Then, there exists x n 2 X such that x (s)
n ! x n as s ! 1. Let x = fx n g : Since lim n!1 x (s) n = 0 for each s 2 N, by Lemma 2 we have lim n!1 x n = 0: Therefore we can choose the non-increasing rearrangement
Also, for an arbitrary " > 0 there exists N 2 N such that Thus by Lemma 2 we get
for each n 2 N; that is,
O ¼ GUZ O ¼ GUR AND BIRSEN SA ¼ GIR for each n 2 N. Hence, by (2); (3) we get
] is complete with respect to its norm. x (n) p v(n)
where x (n) denotes the non-increasing rearrangements of fkx n kg. Since 1 P k=1 1 k p < 1 for 1 < p < 1 and v is decreasing; we get
This completes the proof. 
